SUMMARY: Using a semiclassical approach, we have calculated electron−, proton− and He II−impact line widths and shifts for 32 Zn I multiplets as a function of temperature and perturber density
INTRODUCTION
The neutral zinc spectral lines Stark broadening parameters are of interest for stellar (see e.g. Sneden et al. 1991) and solar (see e.g. Biémont and Godefroid 1980, Grevesse 1984) abundances determination, as well as for plasma analysis modeling and diagnostics. For laboratory plasma diagnostics, modelling and investigation, such data are of interest as well (see Grechikhin 1969 , Kusch and Obershelp 1967 , Salakhov 1975 , Fishman et al. 1979 , Dimitrijević and Konjević 1983 , Lakićević 1983 , Rathore et al. 1985 , Rao et al. 1989 . Within the semiclassicalperturbation formalism (Sahal−Bréchot 1969ab, see also Sahal -Bréchot 1974 , Dimitrijević and Sahal -Bréchot 1984 , we have calculated electron-, proton-, and ionized helium-impact line widths and shifts for 32 neutral zinc multiplets, as the continuation of our project to create a large Stark broadening data set for astrophysical and laboratory plasma research purposes.
RESULTS AND DISCUSSION
The semiclassical perturbation formalism has been reviewed briefly in Dimitrijević and Sahal -Bré-chot (1984) . All additional details concerning the calculation procedure will be published in Dimitrijević and Sahal−Bréchot (1999) 
Atomic energy levels needed for calculations have been taken from Sugar and Musgrove (1995) . In table 1, electron-, proton-, and He II-impact broadening parameters for Zn I for perturber densities of 10 13 cm −3 -10 19 cm −3 and temperatures from 2,500 up to 50,000 K, are shown. For perturber density of 10 13 cm −3 , only data for three multiplets are shown, since other data are linear with density for densities lower than 10 14 cm −3 . For perturber densities lower than 10 13 cm −3 , Stark broadening parameters for all tabulated multiplets are linear with perturber density. We also specify a parameter C (Dimitrijević and Sahal−Bréchot 1984) , which gives an estimate Table 1 . This table shows electron-, proton-, and He II-impact broadening parameters for Zn I for perturber densities of 10 13 cm −3 -10 19 cm −3 and temperatures from 2,500 up to 50,000 K. For perturber density of 10 13 cm −3 , only data for three multiplets are shown, since other data are linear with density for densities lower than 10 14 cm −3 . Transitions and averaged wavelengths for the multiplet (inÅ) are also given in the table. By dividing C by the corresponding full width at half maximum (Dimitrijević and Sahal−Bréchot 1984) , we obtain an estimate for the maximum perturber density for which the line may be treated as isolated and tabulated data may be used. The asterisk identifies cases for which the collision volume multiplied by the perturber density (the condition for validity of the impact approximation) lies between 0.1 and 0.5. 
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5P -6S 2500. for the maximum perturber density for which the line may be treated as isolated when it is divided by the corresponding full width at half maximum. For each value given in Table 1 , the collision volume (V) multiplied by the perturber density (N) is much less than one and the impact approximation is valid (Sahal−Bréchot, 1969ab) . Values for NV > 0.5 are not given and values for 0.1 < NV ≤ 0.5 are denoted by an asterisk. Stark broadening parameters for densities lower than tabulated, are linear with perturber density. When the impact approximation is not valid, the ion broadening contribution may be estimated by using quasistatic approach (Sahal−Bréchot 1991 or Griem 1974 . In the region between where neither of these two approximations is valid, a unified type theory should be used. For example in Barnard et al. (1974) , a simple analytical formulas for such a case are given. The accuracy of the results obtained decreases when broadening by ion interactions becomes important. The discussion of obtained results, and the comparison with available experimental (Kusch and Obershelp 1967 , Fishman et al. 1979 , Rathore et al. 1985 and theoretical Konjević 1983, Lakićević 1983 ) data, will be published in Dimitrijević and Sahal−Bréchot (1999 Koriste i semiklasiqan prilaz, izraqunate su xirine i pomeraji spektralnih linija, prouzrokovani sudarima sa elektronima, protonima i jonima helijuma za 32 multipleta Zn I. Rezultati su prikazani u funkciji temperature i gustine perturbera.
